Bifurcation For Odd Nonlinear Elliptic
Variational Inequalities MARCO DEGIOVANNI (1)(2) 1. Introduction
The study of eigenvalue problems for variational inequalities of the form:
where K is a closed convex subset of a Hilbert space, A is a nonlinear operator and L is a symmetric bounded linear operator, has been the object of several papers in the recent years (see ~2~, 3, 7, 8, 12, 13, 14, 15, 17, 18, 24, 25, 26, 27, 30, 31, 32, 33, 34, 35, 38, 39, 41, 42, 43] and references therein).
Some of them concern the study of bifurcation, under the assumptions that 0 E K and A(0) f u) = -1 }, then A is an eigenvalue of (1.2) and a bifurcation value of (1.1) (see [17, 39] ). The same result is generalized in [30] , where K is supposed to verify a suitable intersection condition with M~ .
In [12, 13, 14, 15] we obtain the same conclusion without assuming any relation between the convex set K and M~. Moreover it is shown that every eigenvalue of ( 1.2) is a bifurcation value of (1.1) in the case in which Ko is a linear space.
On the other hand multiplicity results are also known for equations (see [6, 21, 28, 36] ). Some of them concern the case in which the operator A is odd.
The purpose of the present paper is just to extend a multiplicity result of [6, 28] 
P~ 0+
In the corresponding result for equations [6, 28, 37] [7, 9, 11, 16] . To obtain the multiplicity result, we take advantage of the theory of the relative cohomological index of [19, 20] .
In the next section we recall some notions and results from [7, 9, 11, 16] . In §3 we prove the abstract bifurcation result (Theorem 3.23) and in §4 we show an application to elasticity (Theorem 4.8).
Some recalls of nonsmooth analysis
In this section we recall some notions and results of nonsmooth analysis [7, 9, 11, 16] which will be used later. For the notions of topology involved here, the reader is referred to [40] . [21, 22] if A = 0), we set:
with the conventions aO = 1 E Z2), = c~~ U a, inf = -E-oo. The index turns out to be well defined. Let us recall the properties that will be used in the following. The relative index has applications to critical point theory (see [19, 20] Our purpose is to study the set of the pairs (~, u) such that:
Because of (3.1), for every ~ in R the pair (~, 0) satisfies (3.2). Moreover, since f is even, solutions of (3.2) always occur in pairs (~, u) and (~1, -u). DEFINITION 3.3. -A real number ~ is said to be of bifurcation for (~?.,~~, if there exists a sequence ((03BBh, uh)) of solutions of (3.2) with uh ~ 0 and:
As in the case of smooth functions f (see [23] ), a first problem is to compare the bifurcation values with the eigenvalues of some "linearized" problem. This question has been the object of [12, 13, 14, 15] . Here we are interested in a multiplicity result, corresponding to that of [6, 28] , which is connected with the eveness hypothesis on f . and that:
for some c E C. Let (03BB, u) be a solution of (3.5) with (Lu | u) > 0. We sketch it for reader's convenience.
Let c E C be such that (3.19) Therefore A is a critical value of Q|M so that i) and it) follows from Proposition 3.10 and the corresponding i) and it) of Lemma 3.16.
On the other hand it is readily seen that the scalar product ((' ~ -) Proof. - The eveness of f is obvious. Then i), ii), iii), iv), v), viii) and ix) are contained in [13 
